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STREAMING DATA TRANSFER 3Y3TEM AND REPEATER THEREFOR 



BACKGROUND Of TI1S INVENTION 

. FK~ld oC the Invention 

The pr^sen* invention relates to techniques of data 
transfer between :wo computers via a network, and in ucii.iLaldi 
no a system and me:. 4 ^crj or t v/:.s,'ftrrrg .sr rp^n-i ng a^r^ -rr-m one 
5 computer to another and a repeater for u3e in such 3 data transfer 

p system. 

2 

fc fl 2. Jeicrip-ion or che Pef. 5 ted Arc 

I 
□ 

ly 
O 

In 10 comouter ~ o play tne content all oil ^o..ca: jl^uL .vi^h iefutj.p_ u£ 



Jn=i« :ias been <* stre^minc cechnicue of distributing a 
re^i-tiroe :on:sr.t: .>;icr. as aucio or video, allowing a client 



0 ~ne cnr~e~t from 3 sprvor- r.n~n.ifar . <q--rp -hp rl - e~t CO~rmter 

5 . 

pi cui. pl^y c:ie content vir.no'i: downloading aii. the content aata, 

a 

H- :r the c=5e of small memory capacity in the client side. 



a user can obtain fast response and it is effective especially 



15 In real-time content transmission in Internet, the 

relieving protocol may be employee: RTSP (P.eal-time streaming 
proror.o 1 , RFC 23? 6) and RT? (Real-time tran5poi.l h iuLulu1 rtc 
1 RrH; . R^SP 1 ^ a ^1 rp?im^ ng rnonf ml prr.-.ornl ^1 "nw ^g V ey, stCO, 
and secup . .'IT? 13 a transfer protocol for real rime packet 

20 :ransier. as application sortware tor streaming transmission, 
Real Sysco m rs ' of Reelect works end Windows Xcdie ?lcyer T " of 
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Mioiobofl Cox ucjx'd Liu;i die avdildble. 

In the case of a not-<ork sach as Internet tn-s t does not 
sufficiently assure assior.ment of bandwidth or 6 lability o£ 
calzy, rhe quality or st^mng d^fa fr^n.smm^r.n i? 
5 significantly affected by variations in delay tine of oaeket . 

since delays in packet cell very vary during transmission, it 

1- neceiiidry Lu ddju^L the cor.:c::t pl^y -imir.g .it the client: 
side even if the server has sent packers of the conten: at the 
s^rre timing as played .?t the client side - 
10 In order to co:ape:*i5dte for r:o::.e::tar y dul^y^ _.i pdokel 

rlri'^-y r.^u^ftn by dpi^y v^^i^-inns :n prht^vp "in interrupt 
3ourd or ^or.io^, tne client Bide buffer rec^ J v^d 3t^oami~c 

JL; packets before it starts playing, ouch a fcuiiicring rtethoa is 

x:. gcncra_ employed (cec J:panc:c Potent /implication Unexamined 

|n ' 15 : j ufc>:icaticn no, 4-186929;, 

0 However, in the case of Internet access via mobile 

1 . 

,L? " r r-^rkpt dp'-vory ensnared wftt fwed environment because cn^ 
£3 

N : rvdto link itself exhi.oits a relatively " ong delay as wc.l 03 



20 loss 01 packet, hccordir.gi v\ there are cases wnere tne above 

conventional delay variation control at the client nice conr.ot 

compensate for delay variations in packet eel .very . 5ir.ee an 

diii.uu.'iL el delay v,-.iid.Lien that ca:i btr compoiiid L ed for is 
u=peiiL:=:._ ui: the udpdcx_y of d buif = : ; =1 *iu^x i=tng^ uf d^ld y 
7^ variation, cannot be compensated for vithou: a larger canec ; ry 
of a buff ex . I:. mooiie =nviror„-er.t from v/hich a high oer formanoc 



< 2001 08/27 MOM 16:41 FAX 03 3288 3222 Rtsuragi Patent - UblKULhM 



FOS-559 - 

as in fixed erivir onraeni cd::r:ci be exoecced, it is difficult to 
5n c ur o s sufficient eapp.croy of 9. buffer in a mobile device. 

It: is also considered thac delay v&ridtio:. in packer 
rjpl-ivp^y i =. rr:nrr-olipn ^o-hp rrndnrrn- nf z route from -ha 
5 server zo -he client to improve one qualicy of streaming data, 
however, since internet trarric includes nor only streaming nana 
bun ordinary aaou net requiring real-time crancmiaoion, it 

is necessary to discriminate between streaming data and ordinary 
data, resulting in complicated packer control. 

Q 

£ \q SUMMARY Or T"Z INVENTION 

O 
W 

;\n oo:cc; of one prcocno invention io -co provide a data 

*L trar^ier svsie.T, a data transfer r.ethou, ana a repeater for us. 9. 

u 

CP -r* Groin, allowir.a transfer of sirsa-ir.g dans ohrough a nezwor!-: 

fU 

%j ,iiuu. Lcdu^inu the quality ul o.,ciyec ^otitcuL dL d receiving 

tl 15 sice having a relatively small capacity of a buffer, even if 

the nccwork exhibit;- o relulive.y large delay yanaiiioi in daza 

ua_ivery . 

According to tunc prooenr. invention, a oyotcm for 

transferring streaming cat a in packets from a first ccr.pur.er 
20 r.c a second compuosr r.nrough s rework, incluaas a repeater 
OL'uvided i:. ~:ie r.elvork, the reucaLer co^piidinu d duiCei.aq 
controller for buffering s. rsc^r/sd packet for * se: oirr.e period 

before forwarding it so that a receiving time interval of packets 
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et the second computer is subslanlidiiy bu^dl d bendinq time 
inrerv^l or p;-r.kP7S ar rh=> f* rc, 7 mmpirpr. 

The set rime period is preferably aetermrrod depending 
on a reception cor:aitio:i or the second r,omp:;-fr, w^rpin Lh= 
5 second computer notifies "he repeater of the receotior. 
condition . 

The second computer preferably has a buffering function 
uf bufl = in.y :^h_vhu pdcke lb -o aOborb delay variaclor.3 of the 

10 The receolicr. condition may include inf onuaLiun uf d\i 

av;ui£0_a buttering capacity ir. r.r.a .^ennn rninpni-pr. 

According to on embodiment, a repeater through which 
streaming da: a in packet 5 15 transferred trot; a first cempucer 



a 

•i 

Q to a sQcond computer, induces: a riow registrar ion tabic for 



b«u_i::q Lime i.'if oimdtion cf cachets for each streaming flow; 
a racket memory for storing streaming packets for each streaming 
ilo^; & packer analyzer for analyzing a received uciwk=L lu 



£3 

ru 

N 

U ci5crirr.m3.-e a packer re I a ! eci rn ^ sr-r^im-ng ■ 'nv by searching 



the flow registration taoie for accress and port number 
20 i:.f cilia _iui: 01 chc received packet anc storing flow information 
f ldGnrifyinc -ha streaming flow ir.ro one flow registration table; 
c hedde: ^.ialv^ex for af.dlviinq £ header of the packet related 
to the streaming flov to produce time information of a dtr«a:nii.c 
oacket of one streaming flow and oLo.c IL<= ^'-learning u^e;k= . n^u 
7^ pp^ r< ^r memory; t> p^rk^t m^nag^^ f nr ^tori^g the rime 

information of ere ocredming pdlk-t i;ilo Lie :ic^ lecirr ration 
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table and determinincr "he set rime period ^ rem the time 
inf crrra- ion to produce sending time of the streaming oackct ; 
and a packer sending oontrollt;L fui ^t?ud_Liiy Llie ^Li^ciminq packet: 
to r^p qpron^ ro".puter when the sending rime has come under 
5 control of the p^cke^ manager. 

The packet analyzer preferably forwards packrnt.- ot re r t-h^r. 
a packet related to a ct reaming flow to the second computer. 

According Co another aspect of the present invention, 
a methec for transferring streaming d^as. in packets from a first 
10 cu:::uui.c: i.j d ^-eund coitipU'. c: Uuuuqh a neLwuik, includes the 
Q ?teo9 of 1 the first ccmouLor sending a streaming packet to a 

^.p repeater; the rcrocc.tcr buffering the streaming Docket ror d icl 

I 

f*l time period hezore ror;vard*ng : r to r.^a aeconn ^nrrput^r rhat 

a receiving time ir.:crva„ of packets at tne secor.c computer is 
«M 15 substantially equal to a send'ng -"me in nerval of pac^ecs at 



O tne firsr. computer; and the second computer buffering the 

CO 

fn bLc^aiu^tic pd'jKc leceiv^c irciu .nc repeater before reprcaucina 

Q 

a 

* describee c--ove, cccorcmg to -r_e present in veil t ion, 

20 even vrnen a deiay variar i on o~ streaming pa ci<e~.- is ::n vY^pr;' nl y 
incrc^cco at a receiving j:cc , the repeater buffers e* streaming 
packet ror a set time tenon before forwarding it to suppress 
such a gre^t delay variation, resulting in improved qua_ity of 
dppi_ca„ion ur the receivinc aide. Since delay variation in 
25 packet delivery is -^uppr e? s^d , higr.-cua 1 icy play of the 

.delivered content at the .eceiving side c^n ulAained even 
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1. r* the receiving siae has a relatively snail capacity of a buffer 

provided therein, 

vtfkdi: Liits leueivinq bids sends a ^t;eplion condition 
thereof back to the sending side, th<? repeater can adjust thg 
5 packet buffering tine depending on the reception condiliui: of 
the receiving si no. Ar.r.n^ i ng I y, a^ an^nM:hp dpi^y nv?r 
the network can be minimized, resulting in reduced capacity cf 
a curler at the receiving side. 

Further, when the repeater discriminates a packet related 
10 to d o^rectmi:iq flow, onlv crLred::ii:iq flow related oackets are 
U b u f r. q r = d at the r^oeator snd othsr oackets are directly 

^.0 urc.ifferred. Accordingly, the date, transfer system and the 

rape ^ ~e '-~ nar be n^en *. -> env* rn^renr - "or n nr- v^r-n--^ kinds 



w 

C3 
if! 



of packets, for example, ~ne Internet 



Q 
CO 

m 15 BRIEF DESCRIPTION CF THE DRAWINGS 

O 
U 

* _ io a diajram snowing ar. outline of a. data transfer 

^y.-ram according to rhe p^e^enf irvrnnon; 



bio, 2 is a block ciagram showing an internal circuit or 
a repeater according to an embodiment of cho present invention; 

20 Fig. 3A is a block diagram shoving an internal circuit 

'jf ci iyiyti L-uuip^l^i ii. _Lt: UdLd Licn^iei by^-^m Fig. 1; 
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Fig. 3B is ?. block diagram shewing an internal circuit 
of a (jliynL. c^m.uutei i:i ike ddtd. liancfer oV; tern of Fig. 1; 

Fig. 4 is a diagram shoving a header fon.:al uf «i RE? packet 
us^.d "r f.niT: prnnoni- omhod- ~p.nt ; n^ri 

"5 rig. 5 is a c*,agrar. shewing an example or a :_ow 

registration cable in the repeater- 

DESCRIPTION OF ThE PREFERRED EMBODIMENT 

A3 shovn m Fig. 1, it is assumed for simplicity that 
a rerwork including a repeater - connects a server device l ana 
a client device 3. 

At the recuest or" the client device 3, the server device 
0 c;-a: — q ^w^-i i nq s _ r-$^ J ng packets cf a recrue szed content to 
the client device 3 through the repeater 1 in the .it'.wjih. 
Thc^ n^ l wnr> i typ*^]^y -bp T^tp^^p*. a ^t^^rmng packet 
flowing from the server device 2 downstream to the client de vie- 
3 is buffered m the repeater _ so as to adjust sending riming 
of the received rtrcardng pac.cet. Although only one flow of 
st.reammq packets for the content is sho^n in Fie. 1 for 
simplicity, izn« repeater 1 according to tho pra^ont invention 
ii rillu^rfd ~u 1..JI vlJualiy buCf^i -a ulu^dliuy uf flo^;?. The 



a 

£ 
0 
W 

a 

if! 

a 
ru 

M 

Q 



10 



is 



20 



, ^uui Uo/di hun lb:4^ m Ud d^J 3222 Ktsuraeri Patent -* USiKULhNK i 010/035 



deicils or trie repeater 1 will oe described later. 

Tno nt rcn-i ng pnekc-.n ouf force in the repeater 1 are sent 
to the client device 3 in adjusted timing. The client device 
3 buffers streaming packet before ir scams reproducing ir :o 
5 cibbuxb delcty vdiidwioii 1:: packe- LriridZEiitibio::, 

In this manner, the requested real-time content is clayed 
by a predetermined application m the client device 3 without 
inter -npred ?ounc or met: on. Si~ce rhe repeater 1 r P Tpn^-ny 
our fcr3 streaming pockets received from the server device 2, 
10 high-quality play of the delivered content at the client cevice 

0 3 b£ obtained even if tns client device 3 has a "elativclv 
biua.l CaOaC.iy of d Dulf^.i oiovidteu therein. 

1 ... 

?3 i*i aaai-.ior., -.is clisrr. device i ~zy send a reception 

~2 ccnair.jL.-jr. .io-if icecicr. p&c.'r.zz Jack t.c ~hs oS;;vei iide. Win=:. 

& 15 'rrsivr^ rhr ii'irvannr park-?!-, fha r«p<=>3-pr 1 -djn.-f-- -h = 



SI 

Q 



Q packet burzerir.c time derendxnr or. r.he reception condirir,- of 

W 

f\i the client device 3. 



?epe^ter 

Rer-rrinq to Tic. 2, the rcocatcr 1 is orovided with a 
20 packet analyzer l'Jl, a h?acisr analyzer 102, a packet memory 103, 
a f o v e g J s r. r a r i o n t a b 1 10 4, a pa e k^ r arsgf-r, a p a c k e t 3 e nd i n g 
ro-rreMe^, a se^ver-r n-r ' i (howrst^arn; prgr^" ^rppr:nn 

zermir.il 107, a elienz zo server (up3zream) signal reception 

terminal I0S, a server-co-client signal sending term_nal 109 

25 one i ol_cn L -t o-ocrvcr signal sending remind 110. 

"'he cackec analvzer 10 L, when recelvina a packet fror. tne 
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reception terminal 10" or 105, determines whether the received 
oacket is a streaming packet or a feedback inf oxm.nti on packet 
related to a flew registered in the flow registration table 104, 
when it is a streaming packet or a feedback information packet , 
5 Liit uclKc'v a.ialy £<sj. 1C1 Lrcuislci s 1L to tins h'saUti cti.dly^er 102. 
whpn i q rpir'^r a <?i~ ^earni^g packpr m r * fp#=rib?c< information 
oacket, the packet analyzer 101 forwards it to a selected one 
or tne server -tc~c_ient sending terminal 103 ana the 
ciicnt-ro-ocrver sending t ermine 1 110 depending on its 
10 destination address, further, as described in detail later, the 
O oackst analvzer 101 resistors the address and port number of 

fi-.n a ^LiccULL_ii^ llu* i.: the 11c w itoi^ traliu:- t<s.ble 1C4 dfcjJtendinq 

I 

H on wretner tie received pac .<et uses a per- number chctt is uiea 

Q 

in 



Q 



by streaming uransm.is sion control protocol or is conventionally 
used oy a streaming transmission application. 



O The header analyccr 102 analytcc the header of the received 

m 

ry screaming packet and notifies the packet manager 105 of 



information of one recsivca packet such as a sequent id number 
-i..- c L_i..c ^ -^m^ ixidlcd t j.uy cl L.L_Ufc; —liitcii.L u 1 Llits strips: device 

9Q ? sending it 

The packet memory 1G3 buffers streaming packers input frcrni 
the header analyzer _Uk and queues s:rcammc packets for eacn 
flow until a cenevng inct ruction for c f lev hue cccn received 
f rem the paCKst sending controller 106- A flow is detined as 

25 3 c^z of packet:- related to a certain content transferring 
bcLwccn <x server device 2 and ^ client ue vice 3, 
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The flew reels tra Lion table 104 contains lr.rormatinn 

rn i r.nd to cr.ch sr. roc rr.ing flow in tsblc form oo ohowr. in rig. 

4, which will be describee in detail later. 

"he packet r^nacGi 10b mpu:s bh.G information of the 
3 ieceiv~u bLifea;;iii;q pau\eL Ii'J^.i L;:^ heddei cuialy^i 102 diici 
registers it for each flow into the flow registration tables 104. 
the Dcckez manager 1C5 also outputs a packet sending instruction 
ror eacn t.ew to the packet, sending controller Itth when tne time* 
to ccr.a hue come. 
iu The packe: sendinc controller ICG, when receiving a packet 

Q sendine instruction for a cartain flew from the oacket manacer 

%y 105, icadi a ;iecc p^ck-. c qu^us fu; L;:c flow I^om t t:e 

i 

packet mer./.uy 10 2 and f crvaids ll Lo Lh-r ^e: vcr- to -client signal 



W 
a 
II! 



lending terminal 10 3. 

- packet .serf t-ot serve" cevir.e '? toward t^e client 



Ll devtee 3 u received at tne jeivc: Lo ci_cnL jig;;ul reception 

a 

f|j terminal 107 ana is forwarded to the packet analyzer 1C1. fi 



cacket ?ent from the client device 3 tove.ro the server dev J ce 
2 ib r^c^iv^cd a ; lLc client-: 'j-oe; ve: ^icnal lec^piion terminal 
lie mo is servaraoc lo t::e packet analyzer 1C1. A oac.ost output 
r rc- one of the packet nialyier 101 and tne packet 5,endir;: 
ennr rn i ! e^ '! U o i s ser~ r ^om the server-to-c I ie n : si gna I .^erd 1 ng 
ter.tiridi 1C0 toward the client device 3. A packet output from 
the packet analyzer 101 is sent trcm the client-tc-server signar 
sending terminal 110 lovuzd the server device 2, 
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Reterrmg to Fig . o'A, "he server device 'I is prnviHprl 
with an apolicacion 21 and a corrn-jni c^ti on terminal 22 through 
which packets are sent and received to ana from the clieiil device 
3, The application 21 allowing streaming packers to be sen. to 
5 a client device corresponds to an auo.ication for processing 
streaming r^sc^ecs to play installed in the client device 3. 

Rq-ernrg rn Fig. t-r<» r: i?nl* dftw:« i s proviHprl wi-h 

a reception condition notifying section 31, an application 32, 
; H 10 and a communication terminal 33 . The application 52 corresponds 
% Z to the explication 21 of tne server device 2 and is designed 

4* no process s craaramc cachets :o olav so and ^nd video of the 

O 

lM requested content- As described before, tne application 32 is 

a 

If] jioviu^d '.-.111 c uuiTb. iui cibcju.bing ccrlay variations m p^uk^-- 

a ■ 1 

M. 

ris. 

^•1 u c- : icrence je^een packet arrival timing anc play timing of 

O 

U streaming pac cots processed by tne application 32 . Based on the 

calcuiar.ee timmq difference, the resection condition notif^inc 

20 section 31 produces a reception condition indicating ths 

lrfa ,,- Li [v ui In- ouffei orovided ir tie npp~ i c^c i on 32 and the 
p-orn- sv^b'hip rvwiO'T y r^ereor, and 3f>nri= a ~£V£f.Mon 
conaition notification packet carrying the reception condition 
as -eeoczick inroirudtion to the repeater 1 chrouch the 

25 ccmmunicocior terminal 33. 



— r ^ n ^ " 1 '^^i n* 



Tne receotion conaition notifying 3 action 31 calculet.e3 
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Assuming zh.at zhe server device 2 sends streaming p^kp-.q 
to the clicr.- device 3 through the repeater 1 in the network, 
an opera* ion of zhe repeater 1 will be described hereinafter. 

In the above-described repeater 1, when a packer ic 
5 received ar zhe server-zc-zl lar.r. siqnsl recsczion terminal 107, 
the received packet is forwarcec to zhe packet analyzer 101. 

Wliti.i LcCcivi.iy thii ud^'viL, :he packet analyzer 1G1 

.r, e ,q rrhps r?,p -]dw r^n; i in — -=» "n 1 c=> "04 fnr t H^> t : n,?j t : nn 

address and porz number (flow identifying inf orrr.ariori) of zhe 
iu received cac<et to determine whether zhe received packez is a 

d 

C= streaming packet of o flow rcai^torec in the flow registration 

£ tide 1C^. 

d 

f = l FurLr.er, m order zc register the address and pert number 



o 
in 



of =l ^ Lr ecsiiix.ig flow 1.: L:ie fiov> i i s L 1 a t ion labi^ 104, L:i& 
O -------- 

HJ a oort r.umocr Lhat is used ov z.ze streaming tran3m.1331.c1 centre! 

m 

%J orozoco- ;e.cr. K.Sir, porz nunoei obk) or is convenziona 11 y ^sed 

by a c treating zr enemies ion application (e.g. port number 6970 
iri a clicdiui/ic.i zrans;niis ion svszen RealSystem rv c: 

20 ?,s<xl>"stv;orki j . 

When a .j^L.vrL ( - 0.1 r oiiuii..j to tne *t reaming t r an^mio.r- ion 
control ~ rot cool h.= '- b*?p~ -r-^rp • vpH , p^ok'et ^nalyrpr "01 

analyses tne contends or zne received packet to obtain 
; r rnnar/ on or adnress ana port number used m streaming 

25 Lran^miaoior. . When a pac'ier uning a porz number for 

conventional streaming transmission has been received, zhe 
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oacket analyzer 101 obtain? *' n format : on of undress and 
pjiT number of the :*cceivec packet. In this manner, The packet 
a^a'yrar : t; i registers a pair at address and por*f nnmhpr for 
e<L.ch cli acurce end destination into the flow registration table 
5 1C4 ; see t'ig. 5} . This method allows streaming data to be 
-xlr -.dec from lecelvecl Various packets in The network such as 
an IP network transferring variaub ki;:db of odcketd. 

the packet analyzer 1CI searches trie flow rGcistrazion 
table 104 for the destination sdaress and port, number of The 
10 r pr^-vpd pan<er and, when a m^r.cft ih round (t?a~ is, wnen it 
r* -'.^ a ^ - reaming packet) , The packcb analyzer 101 trana fero it 

sU to tne needsr analyzer 102. Wnen it 13 not a streaming oac/.er, 

O the packet analyzer 101 forwards it to a selectee one of the 

w 

f% server-io-client sending terrr.mal 10$ ana the ciient-to-server 



in 



15 sending terminal 11C oerend in g on it £ destination address. Ik 
ut.ittL .vjidi, The repeater 1 plays a r^le as an ordinary repeater. 



o 

5 

I'll * — hp'-.^.pnf ri market- usng a ocirt r.irrD£~ ror co- van 1 1 ore L 

Q streaming r ransr.ission, i_ hss not been regiafcerec. rr. tne flew 



registrar 3 on taole 104 cut it is a screaming parget. 

20 Jireorai.ngly , it is forwarded tc che header analyzer 1C2. In the 
case of a oacket conforming cc li- c t :edi;;i;iq Li a.nbmission 
control protocol, tns con t acre of the packet is araiyzad and 
icj^i^L^icd _n che flow registration Table 104 and then is 
fo^a rdpr -n a ^^lorfpri nnp h ^e ^^vpr- L n-r i ian: sending 

2 5 terr.nvrl 10 3 ?,na tne client m server sending terminal 11C 
depenamg on its destination acdress. 
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Wnen receiving a raeaoack intorna"ion packer, md": rating 
the reccotion coridiLion of the clicaL device 3, che packec 
analyzer 101 forwards it to the header analyzer 102 and tine 
reception condition information is output to the pocket manager 
5 : 05. 

When receiving a streaming packet, the header analyzer 
1C1 ar.aivz,£5 one h^ciaei ol tne received euj_eauin<j p<acki=L to 

pyrr^rt ^ ^pc;i<=rri;l ni:mh=*r nf rho relevant fl nw ^~ri ^ "itip st smp 
indicating a time instanc of the server device 2 sending it. 
10 The acdress, port namoer, tine star.?, and sequential number lor 
Ll the received scrcanina cachet arc output to the oackct manege r 

iQ 105 and the strearMnq cachet is cutout to t'r.e oacket rr.sr.ory 103. 

□ In many instances, tne neader format employs RT? (Real-time 



eg 

s 

W address , oort number/ time stamp, and seauentiai number for each 

so 

fU tic* i dent it led oy a pair or address and port number, into the 

si 

f*% flew regime rocion taolc 104. An cm ample or the now 



reaistration table 1C4 is shown in Fio. 3. 

20 Seme streaming delivery application does not employ the 

RT? '.cull nn^ily^e il. In thic Ccisc, the keade_ a..cdy^-i 102 
r^rro- nnt^'r shnv^ i"fnr-.?-inn. Acre i rd - ng " y , ~ ~ ^ h-^her 

analyzer _0i notifies the packet manager 1C 5 thaz necessary 
ir.-o^mation cannot oe obtained irc.t tnis cacKel and forwards 

25 it to the packer memory 1C3. 

the packet memory lCTi ourrers streaming packets Input from 
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tne no^c^r ao^iy/^r 10/ ror each "low under tne. s&rrhng ^onrrol 
cf the packer rending controller 10 o. This buffering absorbs 
packet delay variations due to transmission irurri "i:e server 
device 2 to trie repeater i tnrough -he network. 
5 So'iednllng of nicker .sending t1tr 

Tne packer manager 105 performs the scheduling of tim<a 
u£ liiLii:^ a p^okeL ^eudluiy mS Li at _±uii i'ui y<=i<jh iluw to Lh^ 
ppr-V-^- QpnHir.] ronrrollpr * H hy rpf?^r : ng rn the packet 
registration table 1C4, 
iu in a certain flew, the iirst-arrival packet: is sc.neduieci 

M re be senr at the rime oct bv aaaing a orcdctcrmincd tine ocriod 

vJ to its arrival time, the set time may be stored in a next sencing 

p time £ie_a or zhe f _c T ~> registration table 1C4 (see Fig. 5} . When 

y 

^Li i^L . Lei UUltie, J.cj pdukcL ILLdilclLjsJL 1C5 ibiUeb cl priCK^i. 

|5 sending injtrrnon for th-t f"l~v ro the pacVet sending 

n. 

O controller 10G. The second or later cachet is scheduled to ce 

CO 

fy sent at tne time set by adding a ssncng time airrerer.ee to the 

H 

?*~ m set rime or tne previous packet. The sendrng tiir.c drr r crence 

* is calculated "torn a difference between the time stamp of the 

20 second or later packet and the time stamp of tne previous packet; . 

Whti: w..c Lime iu^^j-vcil u£ p :j.\c ^ L'c^'c-vird L.ic seivi; 

device ~ is ^Iwpy^ rm?-p ^ --^ ^PmrH nr 1 ,- - - r packet may be 
scheduled tu be cent at tne time cet by adding tne constant time 
"nterva. to the set time nt the previou5 packet. The constant 
25 time interval is calculated from a difference between '-ho time 
stamp of tne sec one packet and the time scamp oi the r irst packet. 
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in rhp rp qp whp?-p infnrn^"inn " at =ri to ^pndir.c ~im9 
cennoz oe extracted from a received packet, the playing rdLe 
lrifoin.ed from *.he c_ier_t ae vices 3 or an average rec^pr i on ^a~e 
cf packets that hove been received go far in the relevant flow 
5 can ce used to determine the sending tine interval for 
scnadul ir.g • 

v^h^n receiving a feedbar.-c information packet indicating 
tne reception condition of tne client device 3, the packet 
lU anal.y7er 1'Ji torv/aras it. to tr.e heaaer sr.a.yzer 1 H> ^nd tne 
1^1 rcccobion condition inf ornutior. io outout to the packet rtanacer 

105. Il-is packet r.ar.aacr 105 can adjust enc Ducket ssnaing rime 

*E 

Q incervs depending on tne reception condition of the client 

J3 

ca 
in 

Wf of Qflc: i .-. a certain flov; becomes gres'-er, -h<s pa~<ez ranager 

co. 

fli 'l.uh ~f:rro:"; ra ri , y ma r.he Daclcer. sencinq r.ir.e ir-'.f-.rvr. \ :onger 

S| 

-n to aocoro a greater ae.ay variation m packet delivery. 



device 3. 

15 Tor ^xarr.plQ , vnGn a variation in thQ arrival tine interval 



Co::tzari_y\ vne:: a variation in "he arrival tims interval of 
20 pac<sts in a cart a. in flow becomso smaller, tha packet manaaer 
105 ueinpcz d i ily *dkcb L.ie Ucic.k^L ^=iidi.:c Liitrs i. :.„-rvctl shorter 
to rQO-ica the buffering tir.e at tne repeater 1. reaucas 
absolute delay tir.e occurring between tne server device 2 end 
t r i • p~ r d^vi re s . 
25 The delay variation reduction oy Lhc repeater 1 baf ferine? 

packets caases ane aosoluae delay occurring between a he server 
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device 2 and the client device ^ to he inr.rea?ed However, the 
co/i:rol of delay variation by the repeater 1 ueir.g the feedback 
information rrom the client aevice 3 suppresses tnp ^h^o.lute 
de-ay occurring between the server device 2 end the client device 
5 3. 

whei, rece„vi:;y a packet sending instruction for a certain 

flow fro:?, "he packet rar.aqer 105/ the packet aendinq controller 

10c r a a d o a head packer of a queue for the relevant flow f rem 

the packet raenory 103 and forwards to the $ e r v e r - 1 o - c 1 i e r: t 

10 (]-<p \ serrl'i ng ^e^rm 'i D'J . A packet to oe. se.^t has fhp snnrnp 

Q . ■ 

^ a adcre3 3 ^nd port number cf the pucxet ox tgrriat ir.g aevice (r.sre, 

^ ;:e server device 2' included m its leader, net t nose of the 

Q rcecatcr 1. Accordingly, for the client device 3/ the packet 

y 

p aocears receiver directly fron tr.e server device 2. 

In 

15 When the client device 3 receives a szrear?.ir.~ oacket rrom 



.lit Si_vei device 2 ih_ooyh ihe repeater 1, "lie ctrreaiY.ing pa eke; 



0 
CO 

Q terminal 33 (see Frg . 3D) . After buffering tne streaming packet 

co aesorb delay variations in packer trarsniasion, tie 
00 ^colica^on 32 plays tne content basec on :r.a streaming packet. 

A3 described before, in tne application 32 oerfcrminq 
packet reception and o". ay, one amount of avatlaole buffer 
capacity vanei depending on a difference between playing rate 

arH r-'-ap-im r^^a, The* r = rpp-' -nnni-inr nnh 1 I'yi aeotion 

25 31 produces a reception concition indicating tne amount cf 
avaiiacie capacity of tne oufrei pi o viced „n the application 
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32 and a packs" recep.ion ra:e and send? 'J ho reception 

condition not:' ~ i t j on packer, carrying the reception condition 

-pcrih?r.'< i r ivj rmsr i or rn me repeater i through the 
communication terminal 33. At the repeater 1 f the reception 

5 condition is used "o adjust the Suffering time of the buffer 

to allow adaptive delay variation absorption, s uppi easing c.ne- 
absolute delay occurring between the server device 2 end the 
client device * . 
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